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Abstract 
 
Nowadays, earthquakes happen everyday in the world and it brings a great deal of 
disasters. People are trying to control it and reduce the losses, which were leaded by 
earthquakes. In third semester project, it contains two parts: the theory part of 
knowledge in field of natural science and the reflection part in discussion. Our 
problems are: Is the scientific knowledge about earthquakes at a quality that makes 
the construction of warning systems possible? How to transfer it into the warning 
system and to people? We went to geological museum and searched a lot of materials 
in the geological area about the theory of the earthquake in libraries. There are two 
aspects to reduce losses in earthquake disaster in our conclusion: improve the quality 
of warning system and pay more attention on city planning and people’s education. It 
is difficult to make an improvement on the quality of warning system under the 
detailed knowledge of earthquake in our project. However, pay more time and money 
on city plan is a good way to make people escape from calamity in a long view.  
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Chapter 1: Introduction 
 
Resent years occurs earthquake frequently in the world. We can see the figure 1. Just 
within one month, there are a lot of earthquakes in the world. These last two years, 
two huge earthquakes happened. Saturday, October 8, 2005 at 03:50:40(UTC) and in 
local time at Pakistan, Saturday, October 8, 2005 at 8:50:40 AM happened 
7.6-magnitude earthquake. More than 78, 000 people were killed and with some 
towns and villages completely flattened in this earthquake. If the earthquake occurs in 
the ocean, it can also cause a tsunami. In 2004 in Indian Ocean, a tsunami generated 
by the earthquake killed approximately 275,000 people. The earthquake brings 
destructive disaster. The losses, which are made by the earthquake, are inestimable. 
Some instruments have been invented to measure the earthquake. But the earthquake 
cannot be avoided. And it is not possible to predict exact time and place. Well then 
how can people use these instruments and information to reduce the harm, caused by 
the earthquake? 
  
Figure 1.1  The earthquakes occur in October 2005 on the world. [R15]  
Figure 1.1 shows us that a lot of earthquakes occur on the plate boundaries. And what 
are the plate tectonics? How is it developed? We will introduce in the report. Besides 
this, we will explain the earthquake’s definition, its cause of formation and its forecast. 
At the end we will use this knowledge to reflect our daily life. Try our best to reduce 
the losses from the earthquake.   
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Chapter 2: Problem Formulation 
Natural disasters are events which are difficult to deal with especially earthquakes 
larger than 6,5 magnitude create earthquake disasters. Although the fact that the 
technology exist to protect people’s lives from earthquake disaster, there are a lot of 
problems in drawing public attention from citizens and government because the 
earthquake warning systems are not very reliable and related to some uncertainty.  
This kind of warning system is much more difficult to create compared to tsunami 
warning system. The knowledge about how to find a proper way to handle earthquake 
disaster is still limited because of the rapidity and the indefinite factors that relate to 
the nature of earthquakes. Do we have enough information to solve this problem? Is it 
possible to make an accurate earthquake warning system? In our report, we search for 
information on knowledge transfer from earthquake to warning system and to people. 
We separate our project problem formulation to two main parts: 
 
1. Is the scientific knowledge about earthquakes at a quality that makes the 
construction of warning systems possible? 
In first part, we want to know what the fundamental reason of earthquake, and how it 
destroys the earth and environment. Then we will investigate how we can measure 
seismic activity and how these measurements can be used in connections with 
earthquake and tsunami. And study how this information can be used in so called 
warning system. 
 
2. How to transfer it into the warning system and to people? 
We have known the earthquake and warning system, but what is the connection 
between warning system and we citizens? The most important thing is that how it do 
some good to us human beings. When an earthquake occur, what is the transmit way 
of the information in order to save life as soon as possible? Also, is it 100% effective? 
If not, how can people find out the disadvantage and continue working on it? On the 
other hand, what shall we do when the earthquake is coming? 
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Chapter 3: What is the earthquake? 
What are the plate tectonics and what cause the earthquake? 
 
Figure 3.1 illustrates the 7 larger and several smaller tectonic plates that divide out 
world [R23] 
In 1912, Alfred Wegener, who was a German meteorologist, defined continental drift. 
This hypothesis was developed 60 years ago. However it was not accepted generally 
before several years later. After Wegener, “it was further elaborated by Argand (1924) 
and Du Toit (1937), and the idea of sea-floor spreading was defined by Hess in 1966 
and further elaborated by Dietz (1961, 1963), Vibe and Nattgews (1963), Morley and 
Larochelle (1964), Hess (1965), Wilson (1965), Vine (1966), Pitman and Heirtzler 
(1966) and Sykes (1967).” [R34] In 1968 plate tectonics theory as we know it today 
was introduced by Vine and Hess. And what are the plate tectonics? 
 
The plate tectonic hypothesis explains: some large rigid plates boundaries are the 
seismic belt of the world. The movement of the large rigid plates causes the tectonic 
and seismic activity in special places where the plate meets. “This is the fundamental 
premise of plate tectonics: the seismic belts are zones where differential movements 
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between rigid plates occur.”[R7, R34] 
 
The theory of plate tectonics: 
“The basic idea of plate tectonics is that the lithosphere consist of several large and 
fairly stable slabs of solid relatively rigid rock called plates, which extend over the 
globe like curved caps on a sphere. There are seven large plates, such as the pacific 
plate, and many smaller ones, such as the Gorda plate of northern California, all in 
motion relative to one another.” (See figure 3.1) [R23] 
 
The plates are parts of the lithosphere and they extend to a depth of 100 to 200 km. 
Each plate moves horizontally, relative to adjoining plates, on the softer rock 
immediately below. At the edge of a plate, where there is contact the neighboring 
plates, plate movement produces large drag forces that operate on the rocks of the 
lithosphere. At these plate edges, the forces of reaction between plates affect the 
earth’s geological structure and the most massive and radical geological changes 
occur in these edges. 
 
The theory of plate tectonics is based on four assumptions: 
“1. New plate material is generated by seafloor spreading; new oceanic lithosphere is 
generated along active mid-oceanic ridges. 
2. The new oceanic lithosphere forms part of a moving plate; this plate may or may 
not include continental material. 
3. The earths’ surface area remains constant; therefore, the growth of the lithosphere 
must be balanced by the consumption of plates elsewhere. 
4. Because the plates transmit stresses over great horizontal distances without 
buckling, the relative motion between plates occurs almost entirely along their 
boundaries.” [R1] 
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Different kinds of waves. 
The earthquake occurs in the so-called epicenter, it can be along a smaller or longer 
fault, (see figure 3.5) but several kilometers away from the epicenter people can feel 
the jolt. Because the earthquake propagates in all directions in shape of different kinds 
of seismic waves, when an earthquake occurs, the energy goes outward to all direction. 
The energy travels through the earth as three types of waves called primary, secondary, 
and surface waves. Those three waves also named P-wave, S-wave, and 
surface-waves. P-wave and S-wave travel through the interior of the Earth, they 
follow a curve because of different density and composition of the Earth's interior in  
a similar pattern as the reflection of light waves. The P- and S-wave transfer the 
preliminary tremors of an earthquake but have little destructive effect. 
 
P-waves: 
P-waves are the fastest seismic wave and always arrive firstly at our house. P waves’ 
propagations follows a pattern of compression and expansion. And they will appear 
by turns. So P waves are longitudinal or compressional waves. These waves generally 
move twice as fast as S waves and can travel through any type of material. “Typical 
speeds are 330 m/s in air, 1450 m/s in water and about 5000 m/s in granite. Although 
potentially part of a large earthquake, usually we do not feel much of these waves and 
they are not dangerous.” [R4][R23][R32] 
 
Figure 3.2 The deformation (a temporary elastic disturbance) propagates. [R23]  
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In figure 3.2 is shown that the particle motion is made up of alternating compression 
and extension. Its propagation is parallel as longitudinal direction. When the wave 
passes, the material, which is in the original place, will not be changed. That will be 
always the original shape. 
 
S-wave: 
S waves are not like P waves, which can pass through all the materials. It can only 
travel through solids. S waves’ propagation is up and down when it travels through 
the earth. And its vibration’s direction is perpendicular to the surface of the earth. So 
when the S wave passes through a place, the particles vibrate in all directions.  S 
waves are transverse waves. After the S waves pass, the ground is displaced 
perpendicularly to the surface of the earth. [R4][R23][R32] 
 
Figure 3.3 The deformation (a temporary elastic disturbance) propagates. [R23]  
 
In figure 3.3 is shown that the motion of particle in S waves consists of alternating 
transverse motion. Its propagation is perpendicular to the surface of the earth. After 
the wave passes, the horizontal layers of the earth will not be changed. It will return to 
its original shape.  
 
Surface waves: 
Surface waves are the slowest waves of this three kind of waves. And surface waves 
are the most destructive by far. “Surface waves travel along the surface of the earth as 
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two types of waves: Love waves are the fastest surface waves and move the ground 
from side-to-side, while Rayleigh waves (R-waves) roll along the ground just like a 
wave rolls across a lake or an ocean. Because it rolls, it moves the ground up and 
down, and side-to-side in the same direction that the wave is moving. Most of the 
shaking felt from an earthquake is due to the R-wave, which can be much larger than 
the other waves.” [R4][R23][R32] 
 
 
Figure 3.4 “ Schematic diagram illustrating students performing wave simulations.  People holds 
a poster board or cardboard circle in front of his or her body and walks forward (like the seismic 
waves propagating in the Earth).  While walking, people moves their circle forward and 
backward (“push and pull”, for the P wave), or up and down (transverse motion for the shear 
wave), or in a retrograde ellipse (for the Rayleigh wave), or side to side horizontally (for the Love 
wave), as shown above.”[R26][R32] 
 
If we see figure 3.4, we can easily to understand what is the four seismic waves and 
how do they move. We can see in this figure, the patterns of the P wave and S wave 
they will not make a large effect on the ground. However because of the special 
movement of the R wave and the Love wave that makes the ground up and down and 
side-to-side in the same direction. They will destroy the constructions and harm 
people on the ground. 
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Three kinds of earthquake movement 
 
 
Figure 3.5 Three kinds of earthquake [R16] 
 
Plate tectonics involve a lot of complicated motion at plate boundaries. But there is 
three main types the main types are they’re three. Figure 3.5 shows that. 
The strike slip fault occurs where two plates moves away from each other. At these 
divergent plate boundaries, hot rock called magma emerges and solidifies into solid 
rock, pushing the ocean floor in both directions away from the point of origin. The 
movement is often gradual, tending not to produce large earthquakes. The 
intersections that tend to cause large earthquakes are called transform plate boundaries. 
Where plates slide past each other along transform faults, the earthquake mechanism 
should be simple lateral slip along nearly vertical planes. The most famous fault of 
this sort is the San Andreas Fault in California. 
 
Normal Faults are breaks in the crust that are at a slanted angle. In the normal faults 
the overlying block moves down the dip of the fault plane, should characterize the 
earthquake mechanism. The pieces of crust pull apart or diverge, and one side slips 
down. These faults are happened at divergent plate boundary. The second picture in 
the figure is showed that type of earthquake. The Sandia Mountains in New Mexico is 
the example of mountains created along normal faults. 
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When the plate push or converge into each other, reverse fault may occur. Blocks of 
crust are pushed so that one side of the fault is pushed up to hang over the crust the 
other side of the fault. In this fault the overlying block moves up the dip of the fault 
plane. Strong, deep earthquakes may occur along these faults. [R8][R16]  
 
Besides these three main types, there are another several secondary types. For 
example, the oblique faults share characteristics both of faults having horizontal 
movement, just like strike slip faults, and of faults having vertical movement, just like 
normal faults. 
 
 
Figure 3.6 [R4] 
In figure 3.6, we can see these three types of tectonic plate movement. The continent 
plate and the ocean plate meet in an ocean trench. Because the ocean plate’s 
lithosphere is heavy. So it is harder than the continent plate’s lithosphere. When they 
meet each other, the ocean plate will go down to the continent plate. In this boundary 
will happen some deep earthquakes. When the plate moves, the magma will rise. Then 
the volcano is formed in the continent. Near the boundary and on the top of the 
continent will happen the shallow earthquakes. In the ocean plane, we can see there 
are two big part. Each part has two plates, which move in opposite direction. Then in 
this two plates’ boundary, the matter will be easy to broken. Hot matter rises. And the 
oecan ridge appears. Between these two ridges is the boundary of strike slip fault. On 
these boundaries will happen shallow earthquakes. 
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Chapter 4: How to measure the earthquake 
Introduction 
In the 2004, more than 275,000 people lost their lives in India Ocean earthquake 
(figure 4.1). Before the earthquake and tsunami the government had received a 
warning.  
 
Figure 4.1. The 2004 India Ocean earthquake  [R10] 
 
They had warned that a big earthquake and the tsunami, which caused by earthquake 
in India Ocean, would come. But in that time nobody would know that his life or 
other people’s life would be threatened. Why did people not believe this warning? 
Where they aware that they risked losing their life, if they did not believe this warning? 
However this is not the peoples mistake because the warning is not always right. If 
people believes the warning in the first several times, but nothing happens despite the 
warning. Then people will not believe it any more. This is the problem connected to 
the quality of earthquake warning system. That will not always warn correctly. Let’s 
go investigate why the quality of earthquake warning system is not so good. 
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Three earthquake types 
There are three kinds of earthquake------tectonic earthquake, volcanic earthquake and 
explosion earthquake. But in these three kinds of earthquake, the most common one is 
tectonic earthquake. So we investigate about the tectonic earthquake. In the same way, 
the tectonic earthquake is divided into three kinds------extensional, transform and 
compressional. Figure 4.2 shows us the three kinds of tectonic earthquake.  
 
 
Figure 4.2: Three types of earthquake [R26]  
 
Extensional earthquake is happened in divergence zones. This kind of earthquake is 
because of its tension. The plates were being pulled apart and the overlying block 
moves down the dip of the fault plane. Some earthquakes in convergence zones, 
where plates collide should show a compressive mechanism. The overlying block 
moves up the dip of the fault plane. Where plates slide past each other along 
transform faults, the earthquake mechanism should be simple lateral slip along nearly 
vertical planes. (The details in Chapter 3) 
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How to measure it? 
Introduction of Seismometer 
Normally we use the seismometer to measure the earthquake. The seismometer is the 
instrument that is used to detect and record earthquake. By studying seismic waves, 
geologist can map the interior of the Earth, and measure and locate earthquakes and 
other ground motions. The term seismograph is usually interchangeable, but 
seismometer seems to be a more common useage. 
The seismometer was first invented by ZhangHeng in China AD132. (figure 4.3) 
 
 
 
 
 
Figure 4.3: Zhang Heng Seismometer [R11] 
Zhang Heng was a mathematician, astronomer and geographer. He became chief 
astrologer and minister under the Emoerir Anti of China. Besudes tge first 
seismoscope from him, he also proposed π approxicmately 3,162. 
Figure 3 is Zhangheng’s seismometer. This instrument was an artisitic device called 
an “earthquake weathercock”. It was designedto indicate boththe occurrence of 
earthquake waves and their direction of approach. [R11] 
The discriptions of the outside of the instrument is: 
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It was a metal bowl about 2 m in diameter, there was eight dragons attached to the 
outside of vessel facing in the principal direction of the compass. Below each dragon 
head rested a frog with its mouth open toward the dragon. The mouth of each dragon 
held a ball, secured in place by a small lever connected to some interior mechanism.  
 
Figure 4.4 
1. pendulum 2. extension arm 3. connector 4. dragon head 5. ball 6. dragon 7. frog 8. 
instrument body 9. instrument cover [R24] 
 
The interior structure is consisting of two parts: one is the pendulum and another part 
is eight groups of leverage mechanism (2 and 3 in figure 4.4) beside the middle 
pendulum. These eight groups connect with eight directions indicated by dragonheads 
on the instrument body. These two parts are all in one hermetical cupper instrument. 
Zhangheng got the idea to the instrument from a house falling during an earthquake. 
He used the theory about unstable balance and installed a pillar, which can stand erect 
under the motionless state in the middle of the instrument. If an earthquake occurs, the 
shaking of the seismic waves will cause a displacement of the pendulum. The balance 
is broken and the pendulum will fall down. The P wave is the fastest wave of the 
different the seismic waves and the basal of pendulum is pushed by the p wave first 
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and it produces the displacement in the opposite direction of the epicenter. But on the 
top of the pendulum, it still fixes on the quondam place. So the pendulum turns 
towards the direction of epicenter. Then the barycenter of the pendulum is excursion.  
 
The balance is broken. Then the pendulum falls down towards the epicenter. At same 
time, the pendulum pushes one of the eight groups of leverage mechanism. Then the 
dragonhead, which connects with this group of leverage mechanism, will spit out the 
cupper ball. The direction faced by the dragon that had dropped the ball would be the 
direction from which the shaking came. [R24] 
 
This instrument can measure the at least Richter 3 magnitude. 
 
Here some more about this was a quit unique construction and other seismometers 
was made much later in the 19th century. So this indicates that earthquake always big 
problem in China. 
Basic priciple of seismometer 
“Seismometers have: 
 
1. A frame securely affixed to the earth. The foundation is critical, and often the most 
expensive part of a seismic station.  
2. An inertial mass suspended in the frame by some method, using springs or gravity 
to establish a steady-state reference position.  
3. A damper system to prevent long term oscillations in response to an event.  
 
4. A means of recording the motion of the mass relative to the frame. Early 
seismometers used optics, or motion-amplifying mechanical linkages, while modern 
instruments use electronic amplification of signals generated by position or motion 
sensors.” [R11] 
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While the mass tends to stay in a fixed position because of its inertia, passing seismic 
waves move the frame. The seismometer measures the relative motion between the 
frame and the suspended mass. 
 
Professional seismic observatories usually have instruments measuring three axes, 
north-south, east-west, and up-down. Seismologists generally prefer a vertical 
seismograph if only one instrument is available. 
 
A professional station is often mounted on bedrock with an uncracked connection to a 
continental plate. The best mountings may be in deep boreholes, which avoid thermal 
effects, ground noise and tilting from weather and tides. 
The structure of seismograph 
 
 The right picture is on the book. 
 
 
Figure 4.5. The seismograph [R1] 
 
The modern seismograph consists of spring, pendulum, inertial mass, coil of wire, 
magnet, amplifier, filter, pen and watch. We can see in the figure. There is a base on 
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the ground. This base is fixed on the ground. It can only move with ground.  
 
The seismograph has two parts. One measures south-north direction and another 
measures east-west direction. (Figure 4.5) By this seismograph, we can measure both 
vertical component of seismic wave motion and horizontal components of seismic 
wave motion. A pendulum attached to a spring records the vertical component of 
seismic wave motion. And pendulums hinged to swing record two horizontal 
components of seismic wave motion.  
 
How does it work? When the earthquake happens, the mass will shake up and down 
and right and left (from south to north or from east to west). Because the spring 
attaches the pendulum, the pendulum will not move. Then through the amplifier and 
filter, the size of earthquake will be recorded on the paper by the pan. At the same 
time it will also record the time.  
Where to put it 
If we want to measure an earthquake, not only we need the seismometer, but also we 
need several seismometers. Otherwise we will not know, where will be the earthquake 
happened and where is the epicenter? So we should install several seismometers in 
different places. We measure the place, where is the epicenter, through the time, 
which every seismometer measure, and the distance, where the seismometer is 
installed.  
 
For example, we can see the figure 4.6. In this figure we can know the distance. And 
we say Xa, of an earthquake from a given station, as by the method of the preceding 
figure, we can say only that the earthquake lies on a circle of radius A, centered on the 
station. If, however, we know the distances from two additional stations B and C, we 
can infer that the three circles centered on the three stations, with radii Xa, Xb, Xc, 
intersect uniquely at the point Q, the epicenter.  
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Figure 4.6 The example for how to calculate the epicenter  
How big is it 
We all want to know the size of an earthquake, but what does the size of an 
earthquake mean and how do we measure it? We have a sense that earthquakes can be 
bigger or smaller, but what do we mean by big or small? 
If a large earthquake occurs in a populated region, the people in the area will feel it. A 
seismic station located at the epicenter might be used to determine what the size of the 
earthquake. But the intensity of ground shaking and damage diminishes the farther 
you move away from the epicenter. We cannot simply measure the displacement or 
amplitude of the P wave, as a measure of earthquake size, because this amplitude 
decreases as we move further from the epicenter. So we must also know the distance 
between the earthquake and the seismometer in order to calculate the magnitude of 
the earthquake. 
Seismologists refer to the size of an earthquake as its Magnitude and it is measured by 
Richter scale. There are a variety of different schemes called magnitude scales used 
by seismologists to measure earthquake magnitudes. But they all have two factors in 
common: 
”(i) They must use a measurement of some particular waveform recorded onto a 
seismogram, and, 
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(ii) they must take into account the distance from the earthquake to the station that 
recorded the seismic trace. This distance is usually expressed in the angular form as 
degrees of separation between two points on the globe, or simply (Delta.)” [R9] 
 
Table 4.1 Earthquake magnitudes 
Table 4.1 shows us the earthquake magnitudes and the characteristic effects of near 
epicenter area. From the table we know, when the magnitude is lager than 5.0, people 
will be damaged. And it is very dangerous. 
How to forecast 
People are very interested in predicting the location and the time of the earthquakes, 
because of their devastating potential. Although a great deal is known about where 
earthquakes are likely, there is currently no reliable way to predict the days or months 
when an event will occur in any specific location.  
 
We can measure the growing tension to predict the earthquake. However this is very 
difficult to forecast the exact place and time. One large earthquake needs hundreds 
years so much as thousands years to store the energy from the interior earth. So 
people only can forecast the period time, in that time the earthquake will be happened. 
That is why the earthquake is really hard to be predicted.  
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Chapter 5: The Warning system 
 
In this chapter, we introduce the warning systems of earthquake. Comparing with the 
secondary earthquake effects warning system such as tsunami warning, we try to find 
out the reason of feasibility’s difference in these two mechanisms.  
Causes of tsunamis 
Tsunami takes place when a great deal of seawater displaced or shifted. There are 
three aspects of reason engender tsunamis: earthquake activities, landslip beneath 
seawater and influence from universe. 
 
Earthquake activities are the main causes inducing tsunami. Tsunami is brought up 
when an earthquake occur by a shift or weakening under an ocean or near an ocean. 
When the earthquake happens, seawater is shifted due to shape of seabed’s plates 
changed. When earthquake weakens, the slippage between the plates of the earth’s 
crust leading large members of whirl blast, a mass of seawater displaced and shifted. 
 
Landslip beneath seawater, which usually takes place during seism period and 
seabed’s volcano erupting also, could course a tsunami. The dregs and rocks which 
fall down during the landslip can bring on large-scale seawater removal, sequentially 
leading to tsunami. 
 
Objects from universe are one of the causes which rarely induce tsunami. For example, 
if the meteorite hits the earth, it has a same consequence as if a stone was thrown into 
a pool. When the stone gives pressure to water, blasts of wavelet spreading outward 
from the location where the stone falls down. Under the influence from universe, 
these wavelets would lead to tsunami. Closer to the seacoast, stronger wave is.   
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The international tsunami warning system 
International tsunami warning system was started up in 1965. There are 26 countries 
in the Pacific region become the members in this organization. In 1964, there was a 
big earthquake with a magnitude of 9.2, which caused an unexpected large tsunami, 
took place in Alaska. After this calamity, American ocean department and climate 
department began to research on tsunami. Subsequently, Australia, New Zealand, 
France, Russia and some countries along the Pacific Coast of North and South 
America and some island country on the Pacific Ocean joined this organization. [R4, 
page86] 
 
The international tsunami warning system is used to collect the data and information 
from seismic stations in these member countries. By computer analysis, they estimate 
the potential zone and breakage of earthquake and where it is going to be happening. 
After basic data formed, this system rapidly transfer relative alarm signal to involved 
country. Once tsunami occurs, the distributed network of monitors on oceans would 
update the information immediately.  
 
What is a seismic station? 
A seismic station is a laboratory that has equipment that can detect, monitor and 
record earthquakes locally or anywhere in the world. It has different type of seismic 
instruments that can record earthquake waves traveling trough the interior of the earth 
and its surface. A functioning seismic station must be able to perform many different 
functions and determine important parameters of an earthquake such as magnitude, 
depth, and epicenter. It must have the ability to communicate effectively with other 
seismic stations and to share data. 
 
What is a tide station? 
A tide station has one or more calibrated instruments, called tide gauges, which have 
the ability to measure long and short term changes in sea level from astronomical 
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tides or long period waves such as tsunami waves of surges. Tide stations in the ITWS 
(international tsunami warning system) telemeter their data via satellite to the Pacific 
Tsunami Warning Center and other regional warning centers. 
 
How does the International Tsunami Warning System Work? 
Functioning of the System begins with the detection of an earthquake which has a 
magnitude and location that is potentially capable of generating a tsunami. The 
earthquake has to be of sufficient magnitude to trigger the alarm attached to the 
seismograph at the station where it is being recorded. The alarm thresholds are set so 
that ground vibrations of the amplitude and duration associated with an earthquake of 
approximate magnitude 6.5 or greater on the Richter scale anywhere in the Pacific 
region will cause them to sound. Personnel at the station immediately interpret their 
seismographs and send their readings to the Pacific Tsunami Warning Center (PTWC) 
in Honolulu, which are the headquarters for the international system (ITWS). Upon 
receipt of a report from one of the participating seismic observatories or as a 
consequence of the triggering of their own seismic alarm, PTWC personnel send 
messages requesting data from the observatories in the system. (R14) 
 
There are three basic elements in this system: regional tsunami-warning center, 
national tsunami-warning center and international tsunami information center. Local 
tsunami warning can be handled by national system but regional tsunami needs 
regional cooperation, data sharing and coordination. 
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Figure 5.1 [R14] 
 
The picture above (see figure 5.1) shows how the warning path looks like. When 
earthquake was observed by seismometer, the computer would calculate the location 
of the epicenter and magnitude immediately. If the magnitude is larger than 6.5, they 
will check the sea level data by sea level monitor whether tsunami generated. If it 
affirmative, the warning will be confirmed by regional tsunami warning center. When 
the earthquake is up to magnitude 7.5, warning center will watch it. Once it comes up 
to 7.8, it should be assessed whether it is dangerous by measuring magnitude and 
epicenter. If the answer is affirmative again, the national emergency response will be 
issued by national tsunami warning center in order to give people evacuate or stay 
alert. 
 
Tsunamis early warning system has been placed around Japan, Hawaii and along the 
Pacific Coast of North and South America for quite some time. The distances are large 
and the speed of wave transfer of tsunami is less than 0.3 km/s, it may take hours 
before a tsunami hits the shore. Accordingly, usually there is enough time to evacuate 
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the people. UNESCO is working towards the establishment of a global tsunami 
warning system that would be operational by June 2007 (R35). 
The earthquake warning system 
Earthquake warning system is a kind of system, which can detect earthquake rapidly 
and promulgate warning signal to disaster areas. To some area, this kind of system is 
used to strive for potential warning time (several seconds) between signal arrival and 
that of ground motion, and send out strong shock warning to certain important public 
establishment, e.g. high-speed railway or some transportation systems for reducing 
damnification. 
 
An earthquake warning system could promptly detect earthquake and estimates the 
locations. It needs abundant information. The physical principle has been used as 
follows. First, in earthquake, the earth’s surface strong motion is caused by S wave 
and surface wave. The speed of transmission in S wave and surface wave is smaller 
than P wave. Second, speed of seismic wave is much smaller than telephone or 
wireless signal. 
 
See chapter three, we assume that the distance between source zone and X city is 100 
kilometers. After earthquake happening, P wave arrived in 15 seconds, but S wave 
and surface wave arrived in 25 seconds. If we lay a distributed network of 
seismometers in that city, when we detect P wave and send a warning signal to the 
citizens, we would have 10 seconds before strong shock happened in the city. And if 
we lay seismic stations close to the source zone, when we detect earthquake we 
transfer the information wireless immediately, which would give much more time for 
us before the earthquake hits us.  
 
If the site is far from the source zone, which is monitored by seismic stations, then 
tens of seconds may be available before shaking begins. This time may be used to 
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receive further information about the size of the earthquake. In this way, user at large 
epicentral distances take action only for the large earthquakes that present a real 
hazard. However, in practice it is more appropriate to take immediate action if an 
alarm is issued, i.e. if the trigger level for the acceleration is exceeded in several 
redundant stations and/or the spectrum intensity exceeds a predefined value. [R4, 
page 69] 
 
An earthquake warning system provides notification that an earthquake is occurring 
and it also can moderate to severe ground shaking. Networks of field stations are 
equipped with strong motion instruments. When they detect an earthquake, they send 
a signal to the network’s computers. Depending on the size and location of the 
earthquake, the computers can then send a warning that an earthquake has begun and 
ground shaking may soon occur. The technical feasibility of issuing earthquake early 
warnings is based on the fact that a signal from instruments arrives at a designed point 
at the speed of light (300,000km/s). The ground motion of an earthquake, however, 
moves relatively slowly by comparison, at about 2 miles (3.4km) per second [R28]. 
For points that are far from the origin of the earthquake, this difference between 
signal arrival and that of ground motion represents the potential warning time.  
 
Warning times may vary from no warning at all to more than one minute. Early 
warning cannot be issued for every earthquake that may cause damage. Warning times 
depend on the distance between field station and the population area. If large 
earthquakes (magnitude>7) centered some distance from population centers, they are 
considered good candidates for early warning. However, if earthquakes occur in or 
very near to the population centers, populated areas are unlikely to generate warnings 
or would generate warnings of very brief duration. The pre-warning time is depending 
on the distance between the site and source zone. In another word, 
earthquake-warning system is not an option when the distance is too close, vice versa. 
 
A warning could be sent to a computer. The computer could then both issue the 
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warning and initiate some pre-determined emergency procedures; warnings could also 
be transmitted to systems that might automatically shut down some operations or start 
up emergency generators. The message content could include information on size, 
direction, and estimated arrival time of the ground shaking.  
 
Warning signals can be sent through telephone lines to computers, or other types of 
communication systems. The amount and type of information provided varies with 
available warning time and the type of system receiving the alert.  
    
Immediately after the occurrence of an earthquake, the seismic stations provide 
information regarding the strength of shaking in different locations. This information 
can be used to estimate areas of damage, so that emergency services can be allocated 
promptly and properly. Because the dense strong motion instruments array would 
have a large dynamic range, the seismic network may routinely record ground 
motions from numerous small earthquakes and seismic events (see figure 5.2). The 
routine use of a seismic network for studies of small events would help to ensure that 
the system operates properly when relatively rare large events occur. 
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Figure 5.2 [R12] 
 
As the figure (figure 5.2) above, it shows the dense strong-motion instrument array in 
Sendai in Japan. These eleven observation stations (blue point) were established in 
different conditions in the Sendai areas during five years from 1984 to 1989. These 
stations are named under the joint research by government and private bodies. Each 
observation stations have three accelerometers, which placed on the surface of ground, 
in the base rock and in the intermediate layer of the earth. The observation systems of 
all stations are collectively controlled by the control centre in Sendai City.  
 
“A Nippon Telegraph and Telephone exclusive line connects the observation stations 
with the control centre, and a Nippon Telegraph and Telephone public line connects 
the control centre to Building Research Institute in Tsukuba. The information on the 
earthquake records and the change of instrumental conditions will be sent 
immediately.” [R13] 
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For an earthquake early warning system the seismic stations should be located close 
to the source zones where damaging earthquakes may occur. This is the case for the 
early warning system for Mexico City, early warning systems in Japan and Taiwan. In 
all three cases the potential source zones are located offshore. 
 
In the case where the source zones are not well defined such as in most parts of 
Europe, an array of evenly distributed seismic stations may be needed. For that 
purpose the existing networks of the national earthquake services may be upgraded to 
provide real-time information about earthquake ground motions.  
 
Conclusion 
For earthquake early warning and alarm systems there is usually insufficient time to 
compute the epicentre, focal parameters and the magnitude of an earthquake, as this 
time is needed for the more complex alarm decision making process. The benefits of 
an early warning system increase with increasing pre-warning time. The same applies 
to a seismic alarm, which must be issued at the very beginning of an earthquake. An 
alarm may also be worthless for critical facilities that could be damaged by ground 
shaking, if it is released after an earthquake. However, for secondary earthquake 
effects such as landslides, tsunamis, floods, fires, which may develop shortly after an 
earthquake, a delayed alarm is still very beneficial. [R27, page 88] 
 
Tsunamis warning systems have been very successful. Because the warning time are 
relatively comfortable, and the stretches of the coast, which can be endangered by a 
tsunami, has been known. The technological challenge of tsunami warning systems is 
much smaller than that of earthquake warning systems for urban and industrialized 
areas.  
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Chapter 6: How The Information Transfer To People? 
Introduction 
Nowadays, the earthquake warning system still hasn’t a high level. But when it 
happens, the integrated information must be transferred to emergency center or some 
related unit in order to release damnify and casualty. 
 
And we sum up a case study about Sendai (a city of Japan) Earthquake. Although this 
country comes through lots of different scales earthquakes, they try to learn valuable 
experience from each one to make successful prediction. 
 
First, we divide earthquake to 2 parts: close earthquake and remote earthquake.  
The processes of close earthquake transfer are that: Collect the reports from different 
earthquake stations; According as real time operating system the earthquake reports 
are issued. If there is something wrong with the system, the orientation should be 
done again; the earthquake reports are fax to media, emergency center, superior unit, 
science group, forecasting center and weather center; keep on checking the change 
and connecting to the information center. 
 
If it is a remote earthquake, when we get the information, we should consult history of 
epicenter or focus; then the data and analyzing must be looked through by some 
professionals; whether it’s issued is depending on fact and need; keep on checking 
and connecting.  
 
And here we conclude 4 ways of main transmissions: 
1. E-MAIL it’s a real time and fast observation net. And it’s a local area network 
which is composed of a group of PC. When the earthquake happens, the system will 
collect the data and message then calculate. So the result will be transport from 
communication port to the host computer (VAX/6520). At last e-mail are sent from 
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them to users. 
2. WORLD WIDE WEB/WWW it’s one of the approaches except FAX. The web 
site can deposit letter, picture, voice and video. At the same time, it has a good 
communication of double direction. When earthquake happens, the automatically 
result of observation net is deposited with letter document and graphics file and will 
be carried to the internet of center. So people can know where it takes place and 
magnitude. After professionals find the exacter point again, the automatically result 
will be instead. 
3. PAGER SYSTEM it has been used by more and more people. Now this system 
can transport 20 Chinese words. It can impress the easy and short information after a 
fashion. When the earthquake happens, the result from system will be showed by 20 
Chinese words in a document and delivered using modem. 
4. OTHER WAYS One: electronic press-people can book the electronic press from 
weather bureau so that when the earthquake happens, they can get information as soon 
as possible. Two: public television the weather bureau cooperate with public 
television. When the report from weather bureau issued, it is showed on TV by 
flowing. Three: FTP-File Transfer Protocol a very common method of moving files 
between two Internet sites. FTP is a way to login to another Internet site for the 
purposes of retrieving and/or sending files. FTP was invented and in wide use long 
before the advent of the World Wide Web and originally was always used from a 
text-only interface. [R25] It’s used for the unit, which needs a lot of information. For 
instance, Earthquake Engineering Center, railway management unit. [R2] 
After collecting adequate historical data, predictions can be made as to the recurrence 
frequencies of earthquakes of a certain magnitude at a specific location. Obviously, 
this is a very difficult thing to do, as the historical database often does not go far 
enough back in time to provide meaningful predictions within reasonable limits of 
statistical confidence. Although statistical methods may be more accurate for smaller 
and more frequently occurring earthquakes, they become totally unreliable in the 
prediction of the larger and less frequent ones. Predictions based on statistical analysis 
 32 
of historical earthquake data can only be given for the long or intermediate time 
frames. [R5] 
Before the intense seismic waves arrive at the area which is far from the epicenter, 
around 10 seconds, the earthquake warning message should be impressed to people to 
take emergency measurements at once. For instance, stop the train to avoid accidents; 
shut off gas or electric power energy sources to avoid fire; or save the important data 
and turn off the computer automatically in some finance companies to avoid losing. 
 
After 3-5 minutes earthquake happens, the position and scale should be figured out 
accurately. It’s needed for succor, medical treatment, estimate the type of it and so on. 
At one time, earthquake message issued to people to reduce scare. 
 
This is an example of Earthquake Information: Taitung Earthquake on 19 May 2004d. 
[R2] 
 
15:04 on 19 May 2004 
Southeast off Taitung 
 
>Automatic earthquake report        ◊ 01:19 
 
Seismic intensity map / Location of the earthquake 
>Mobile phone short message        ◊ 01:36 
>E-mail                         ◊ 01:37 
>Confirmed earthquake report        ◊ 03:30 
>Mobile phone short message        ◊ 03:33  
>Web server                      ◊ 03:34 
>Phone on demand                ◊ 03:42 
>Dedicated connections             ◊ 03:42 
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Emergent Agency / Defense Agency / Taiwan Railway Administration 
>Public TV                       ◊ 04:40 
>FAX                           ◊ 04:48  
 
 
We can also use a flowchart to show the progress (Figure 6.1): 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 6.1 
Conclusion 
By now, we understand some basic theories and ways of transference. It can’t be ignored if we 
want to make an effect warning system. It can help us a lot to control the situation very well and 
save life effectly. 
Earthquake occurrences 
The information of earthquake transfer to public 
Earthquake report 
(Intensity/location 
magnitude)  
ONE MIN. 
BB CALL 
WWW 
MMS 
FAX 
E-MAIL 
THREE MIN. 
Government, traffic unit, study/research unit, 
media, electric factory, citizens…. 
FIVE MIN. 
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Chapter 7: Example in Japan 
Historically, Japan is one of the most earthquake-prone regions of the world. About 
10 percent of world earthquakes occur in and around the Japanese islands. [R29] It 
was divided into 2 seismic regions. The boundary was near the Fossa Magna, a 
volcanic rift that crossed central Honshu in a transverse direction. This rift marks a 
change in trend of West Pacific structure. Northern Japan was included in a single 
region with Kamchatka and the Kurile Islands, thereby becoming the most active 
seismic area in the world. It accounts for 13.8% of the world’s seismicity. The 
deep-focus earthquakes under the Sea of Okhotsk were considered as Region 46, but 
we do not follow this distinction. The density of seismic activity is probably the 
highest in the world, both as to frequency and number of large shocks.(See figure 7.1) 
[R3] 
More than 440 severe earthquakes have been recorded in detail since Aug. 23, A.D. 
416, when court chroniclers first wrote of one in the ancient capital of Asuka in 
central Japan.  
 
 
 
 
 
 
 
Figure 7.1 Japan endures 20 percent of the world's powerful earthquakes as the 
country lies at the crossing of four tectonic plates - the Eurasian, North American, 
Philippine and Pacific plates. [R30] 
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On May 26 2003, Sendai of Japan, more than 100 people was injured by the powerful 
earthquake measuring 7.0 on the Richter scale, but the government declared that no 
one had died on Tuesday.  
A total of 104 people were injured when the quake occurred at 6:24 PM (0924 GMT) 
Monday, according to the National Police Agency's tally as of early Tuesday. [R22]  
“In terms of magnitude, Monday's earthquake was about the same as the devastating 
earthquake in the western Japanese city of Kobe eight years ago, which measured 7.2 
on the Richter scale and left 6,430 dead. Local disaster prevention officials said the 
limited damage from Monday's tremor was most likely due to stricter building codes 
introduced after the 1978 earthquake, while residents said the experience 25 years ago 
had made them better prepared. Monday's earthquake, the largest to hit Japan in two 
years, shattered windows, buckled roads and produced cracks in buildings in Sendai, a 
city of around one million about 90 km (56 miles) south of the epicenter. Over a 
thousand passengers were stranded in Sendai railway station after bullet train services 
were stopped. Ten families were evacuated from their homes for fear of landslides. 
About 35,000 homes lost power supplies but electricity was restored for most within a 
few hours.”[R21]  
A highway in northeastern Japan was temporarily closed. Phone networks were 
snarled. Regional utility Tohoku Electric Power Co Inc said an 825,000-kilowatt (kW) 
nuclear reactor, the Onagawa No.3 unit near Sendai automatically shut down due to 
the quake. Japan's largest oil refiner, Nippon Oil Corp, said it had started shutting 
down its 145,000 barrels per day Sendai refinery, although its facilities appeared to be 
undamaged. In Tokyo, buildings shook violently and lamps swayed, sending workers 
scurrying to doorways. (See Figure 7.2 and 7.3) 
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Figure 7.2[R31] 
 
 
Figure 7.3[R31] 
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Fig 7.2 and Fig 7.3 show how the city gas network of Tokyo and Water supply system 
of Kobe city shuts off when the earthquake occurs.  
Japan is unusually prone to earthquakes. In order to minimize deaths and damage 
from earthquakes, Japan spends $100 million a year trying to predict earthquakes. It 
has around 200 seismographs across the country poised to register shifts in the earth's 
crust and flash the data into a central computer in Tokyo. Japan is also attempting to 
strengthen its early warning system by placing 10 new floating seismographs in the 
Pacific Ocean off the eastern coast of Honshu.  
“In daily life, it is rare to talk seriously with neighbors about cooperation during a 
disaster.  
 
But when a disaster occurs, many people in many places need emergency help from 
collapsed building, fallen furniture and fire. In this case, it will be too late to wait for 
the help from firemen, emergency life saver or service by Ward Offices. So, it is 
necessary to help your neighbors in these cases. 
 
’Independent organization for disaster prevention’ is a cooperating group for this kind 
of emergency cases. It promotes disaster prevention and provides training for fire 
extinguishing, first aid and evacuation induction, etc. 
In Sendai city, independent organization for disaster prevention is formed by local 
block communities. Besides, the community prevention of disasters center provides 
subsidies for fire extinguishing equipments and other disaster prevention related 
activities. In addition, fire station also provides consultation on setting up of 
independent organization for disaster prevention as well as running of activities.  
 
Please participate in such activities to communicate with your neighbors and to think 
about prevention of disasters. 
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To set up an independent organization for disaster 
prevention, it is preferred to found an easy-to-run group with a reasonable size to suit 
the situation of your own local community. 
There are activities such as to promote the knowledge on 
disaster prevention, danger of disaster in local area, resource of emergency 
equipments, and to run disaster training. It is important to have both the correct 
theoretical knowledge and the practical wisdom to deal emergency situations. 
It provides activities such as safety check, extinguishment 
of small fire, evacuation, rescue and first aid. ” [R19] 
 
Conclusion 
Japan sits atop a junction of at least three tectonic plates, so the earthquakes happen 
frequently. But the most important thing is that Japanese can learn some good 
experience from before, and make good predictions of future. Likewise, to other 
countries, they all should keep useful information in their mind and transform to a 
practice of warning. 
 
 39 
Chapter 8: Discussion 
¨ 
In our theory part, we have introduced what earthquake is, how to measure an 
earthquake, what earthquake warning system is and how to transfer this knowledge to 
people. Although we have a lot of knowledge about this, we still can’t avoid the 
damage which earthquake brings. 
 
When an earthquake happens, we can detect it no matter if the earthquake occurs on a 
continent or in an ocean. Despite this, it does not help us saving people’s life or 
reducing losses in a calamity. What we can do is to use this data, which we measure 
during an earthquake, investigating the time, the location and the magnitudes of the 
earthquake.  
 
If an earthquake happens in continent, the seismic waves travel very fast. We have 
very short time or almost no time to warn people to leave the place or to rescue 
themselves. So it is a problem. But if an earthquake happens in an ocean, there is 
another big problem to influence the accuracy of the warning system. There are three 
main kinds of plate movement to cause an earthquake. Among these three kinds of 
earthquake, only one of them can not induce the tsunami. (See figure 8.1) 
Figure 8.1 
 
Figure 8.1 is shown about divergent plant boundary and convergent plate boundary. 
On the vertical direction, these two plates will displace. Then this displacement will 
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produce waves in the ocean. This will cause tsunami. But in another way, the 
transform plate boundary only moves in the parallel direction. So the water waves will 
not be produced. So although an earthquake happens, the tsunami will not occur.  
This is the problem that we can’t promise the accuracy of the warning system. If we 
want to improve the quality of the warning system, we only can use more time to 
investigate the warning system and use more money to build it. We can see the good 
example of warning system for Mexico. 
 
At the beginning of 20 century, two permanent early warning systems were used in 
Mexico and Japan. In 1991, CIRES of Mexico set up a network station, which was 
composed of 12 instruments around the Pacific Ocean seacoast. In this area is 
believed that a big earthquake of 8 magnitudes could? It would happen. If this system 
runs in an assumed condition, people in capital where 280km away from there, will 
get 70 seconds warning time. Schools and some offices have special transmission line, 
and citizens can get the information automatically from radiobroadcast. Two years 
ago, a city of north Mexico set up a similar system as well. 
 
“Warning systems and earthquake prevention technology are not yet available 
adjustments mechanisms, because there is very little understanding of earthquake 
mechanisms. As previously discussed, the Japanese have used, with some success, a 
warning system based on frequency of micro earthquakes. However, the success of a 
prediction system depends on the amount of warning time prior to the earthquake 
event, and the Japanese system as yet cannot define very accurately the time, place, or 
expectancy of earthquakes.”[R6] 
 
As we know, there are two kinds of hazards caused by earthquake, primary 
earthquake hazards and secondary earthquake hazards. A primary earthquake hazard 
is caused by earthquake straightly. Secondary earthquake hazards are caused by the 
effect of an earthquake such as soil liquefaction, landslides, rock and snow avalanches, 
and tsunamis. As we discuss in chapter five about tsunami warning system. It is a 
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good example to explain that the secondary earthquake hazards are easier to control 
because of the longer warning time.  
 
How to stretch the warning time between epicenter and the location? As we know, 
after we detect an earthquake, we will use wireless, which is at the speed of light, to 
transfer alarm to citizens. Darwin has assumed that if there is a kind of speed over the 
speed of light, it will transfer open into another world in the future. Anyway, the 
scientists have not found this kind of speed, which is faster than speed of light. And 
also, they haven’t found anther kind of wave, which is faster than P wave that can be 
detected before ground shaking, instead of P wave. That means it is difficult to 
improve the quality of warning systems. 
 
There are two idea left, pay more time and money on earthquake prediction and on 
building of city plan. All the areas in the world, which is threatened by the earthquake, 
were expected that the prediction of earthquake there could be more accurate. Even if 
the earthquake forecasting system is perfectly precise that people could have much 
more time to prepare and take action for saving their lives, the damage of earthquakes 
can not be avoided. Therefore, we suggested that we should pay more time and money 
on city plan such as building construction and location in longer view.  
 
There is a good example. In the 2004 India Ocean Tsunami, Sri Lanka was almost 
destroyed except the coastland in Sri Lanka. Six months later, Sri Lanka decided to 
rebuild their country although the all of fishermen argue against this decision. The 
government decided to build safety zone, which is 200 meters far from the sea. It calls 
safety buffer zone. In this zone, there will be no people and no building [R18]. 
Although the fishermen deprecated this decision because of the hard way to go fishing, 
we think at least this decision is good for saving people’s life. If there is not enough 
money or technique to warn the earthquake or tsunami, this is a good idea for 
reducing losses. Another way is that people can build firm buildings. We can build 
deep groundwork and low building. And the space between two buildings should be 
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wide enough.  
 
In China, teachers teach us the knowledge about survive from earthquake damage 
when we studied in primary school. When the earthquake happens, we must hide 
under the table and try our best to run fast to the small structure house. We must go to 
the ground where there is no building. And do not stand nearby the wall. Do not stand 
on the stair. And we can paste firm on the windows, try to fix refrigerators and 
clothespress on the ground. In order to prevent that food fall down out of the 
refrigerators, we had better to lock the refrigerators’ doors. Put fire extinguisher on the 
convenient place and so on. These are the ways to save our own life. 
 
Here we also have some measure to predict secondary earthquake such as tsunami. 
Some people in some special places, they have some special experience to predict 
these disasters. For example, some people live in the coast. If the tsunami happens, 
they see that the water in the ocean fall down. They will know the tsunami is coming, 
because they got this experience several times from tsunamis before. 
 
There are a lot of difficulties and barriers on the problem solving of the earthquake 
disaster. In the scientific aspect: now we haven’t enough technology to predict the 
precise location and time before an earthquake happens. (See chapter 3) Time plays an 
important role during an earthquake. The warning time is too short for us to save all 
the people’s life (0s-90s) comparing with secondary earthquake hazards, for example 
tsunami warning time is about 2 hours. In the social aspect: the government will 
decide whether the warning would be issued or not according to the benefit balance. 
For example before the Tangshan earthquake occurred, the Chinese government had 
received the warning from the seismic stations. But people didn’t be warned until the 
earthquake happened. Because of the poor reliability of earthquake warning system, 
the government is not sure that the earthquake could induce such terrible disaster. If 
the government promulgates the wrong warning, it will lead people to a big scaring. 
[R15] The feasibility of city plan is another problem as we mentioned above that the 
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fisherman in Sri Lanka resists the arrangement of government, because this city plan 
disturbs fishermen’s life. It is hard for them to make a living. A coin has two sides. We 
can’t do the perfect on the both sides of the city plan. What we could do is to make a 
balance between the advantages and disadvantages. 
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Chapter 9: Conclusion 
 
During the study process of this project, we learn a lot of theories of earthquake and 
warning system. We found that it is easier to handle the secondary earthquake hazards 
rather than the primary earthquake hazards because of the longer warning time. It is 
difficult to improve the quality of the warning system up to a high level, which can 
predict earthquake accurately. There are a lot of uncertainties. Even the earthquake 
warning system get such a high level as we expected, we can not avoid the disasters 
occur. However, it is impossible to make our earthquake warning systems get a 
quality which forecast earthquakes accurately. We haven’t enough knowledge to find 
out a rule of earthquake’s period. Possibly, there is no rule at all because of the 
complicated soil structure and the complex energy releasing under the earth surface. it 
is waiting to be investigated and verified. In that case the city plan and education are 
worth to be paid much more attention, money and time in our view.   
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